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(54) PLASTIC SUBSTRATE FOR DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic substrate to be used for a display element 
which is excellent in heat resistance, chemical resistance and barrier proof nature, has a low 
average linear expansion coefficient and high storage elastic modulus at a high temperature and 
is difficult to be warped, transformed or cracked in wiring in a process of producing an active 
matrix display element, moreover is excellent in permeability for oxygen and steam. 
SOLUTION: The plastic substrate to be used for a display element is a fiber cloth/resin cured 
composite of a glass cloth, which is obtained by inweaving a warp and woof and by dealing with 
an opening treatment and whose ratio of a surface area of a vacant space formed by the warp 
and woof to the total surface area, i.e. a surface area of the vacant space (mm2)/a total 
surface area(mm2)<0.10, and a resin composition containing an inorganic filler, and whose 
thickness is 80-1,000 //m, steam permeability is not more than 1 g/m2/day and average linear 
expansion coefficient at 50-200° C is -5 to 30 ppm. 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The fiber cloth whose ratio of the area of an opening and the whole area formed of warp and the 
woof with the fiber cloth which uses for warp and the woof, weaves and is obtained is area 
(mm2) <0.10 of whole area (mm2)/of an opening and by which filamentation processing was 
carried out, The plastic plate for display devices whose thickness is 50-1000 micrometers, 
whose moisture vapor transmission it is the fiber cloth / resin hardening complex which changes 
considering the resin constituent containing an inorganic filler as a main raw material, and is 
below 1 g/m2/day and whose 50-200-degree C mean coefficient of linear expansion is -5-30 
ppm. 
[Claim 2] 

The plastic plate for display devices according to claim 1 whose storage modulus in 250 degrees 
C is 3 or more GPas. 
[Claim 3] 

The plastic plate for display devices according to claim 1 or 2 characterized by said resin 
constituent containing cyanate resin and an inorganic filler. 
[Claim 4] 

The plastic plate for display devices according to claim 3 characterized by said resin constituent 
containing cyanate resin, an epoxy resin, and an inorganic filler. 
[Claim 5] 

The plastic plate for display devices according to claim 3 or 4 characterized by cyanate resin 
being novolak mold cyanate resin and/or its prepolymer. 
[Claim 6] 

claims 1-5 characterized by an inorganic filler being spherical fused silica with a mean particle 
diameter of 2 micrometers or less — the plastic plate for display devices any or given in 1 term. 
[Claim 7] 

claims 1-6 to which the content of an inorganic filler is characterized by being the 10 - 400 
weight section to the resinous principle 100 weight section — the plastic plate for display 
devices any or given in 1 term. 
[Claim 8] 

claims 1-7 characterized by the plastic plate for display devices being a substrate for active- 
matrix display devices — the plastic plate for display devices any or given in 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the suitable plastic plate for display devices for a liquid crystal display 
component, an organic electroluminescence display device, etc. thermal resistance, chemical 
resistance, steam barrier property ******, and active-matrix type. 
[Background of the Invention] 
[0002] 

In recent years, a liquid crystal display component has the advanced demand of thin-film-izing, 
lightweight-izing, enlargement, configuration-izing of arbitration, curved-surface display 
correspondence, etc. The liquid crystal display panel which changes to the conventional glass 
substrate and uses plastics as a substrate is examined, and it began to be partly put in practical 
use as lightweight-izing and high endurance was strongly required especially about the pocket 
device and these use was expanded. However, high-speed responsibility is required with color 
animation, and an active-matrix type display device is becoming in use, and the active-matrix 
type is made advantageous from the point of a component life also in EL elements, such as an 
organic EL device. However, the present condition is that the glass substrate is still used for an 
active-matrix type display device substrate. Although plastics-ization is desired from the strong 
demand of lightweight-izing and high endurance also in the active-matrix type display device 
substrate, in the conventional substrate for plastics display devices, a possibility of causing 
curvature and deformation at the process in which thermal resistance forms a metal semi- 
conductor and an insulator layer by CVD (Chemical Vapor Deposition) rather than is enough for 
It was. Moreover, since the difference of the coefficient of thermal expansion of the resin layer 
and electrode which form a substrate is large and it occasionally lapses into increase of 
resistance, and the situation of an open circuit in the display device substrate application of the 
active-matrix type exposed to a temperature change high especially at the time of processing 
that it is easy to produce a crack in a transparent electrode, it has not resulted in the utilization 
yet. Using for a reflective mold liquid crystal display substrate the laminate containing the fiber 
cloth into which resin, such as a glass epoxy laminate, was infiltrated in the patent reference 1 
as an attempt which applies a plastic plate with a low coefficient of thermal expansion is shown. 
However, the glass epoxy laminate illustrated here was not enough for thermal resistance to use 
for an active-matrix type display device substrate, and there was a possibility of causing 
curvature and deformation with the temperature at the time of processing etc. Moreover, in a 
liquid crystal display component substrate, if the base material in which steam barrier property is 
inferior is used, a steam will permeate, for example, the liquid crystal in a liquid crystal cell is 
degraded, it will become a display defect and display grace will be degraded. In order to solve 
such a problem, by the patent reference 1, forming a metallic-oxide thin film on a substrate, and 
improving gas barrier property is performed. However, it becomes an important demand 
technique for the epimorphosis of a gas barrier layer to also become the cause which causes the 
steep increment in substrate cost, and to give gas barrier property to the base substrate itself, 
even if it sees in technical and cost. 
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[0003] 

[Patent reference 1] JP,11-2812,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

This invention, It excels in thermal resistance and chemical resistance, and a mean coefficient of 
linear expansion is low, and it is a storage cartridge at the time of an elevated temperature. 
**** is high and it is hard to produce curvature and the crack of deformation and wiring in the 
production process of an active-matrix type display device substrate. And it is offering the 
plastic plate for display devices which is excellent in oxygen barrier property and steam barrier 
property. 

[Means for Solving the Problem] 
[0005] 

Namely, this invention, 

(1) The ratios of the area of an opening and the whole area formed of warp and the woof with 
the fiber cloth which uses for warp and the woof, weaves and is obtained are the fiber cloth 
which is area (mm2) <0.10 of whole area (mm2)/of an opening and by which filamentation 
processing was carried out, and the fiber cloth / resin hardening complex which changes 
considering the resin constituent containing an inorganic filler as main raw materials, thickness is 
50-1000 micrometers and moisture vapor transmission is 1g. 

The table whose 50-200-degree C mean coefficient of linear expansion it is below /m2-/day, 

and is -5-30 ppm 

The plastic plate for ******. 

(2) The plastic plate for display devices according to claim 1 whose storage modulus in 250 
degree C is 3 or more GPas. 

(3) The plastic plate for display devices of (1) and (2) characterized by said resin constituent 
containing cyanate resin and an inorganic filler. 

(4) The plastic plate for display devices of (3) characterized by said resin constituent containing 
cyanate resin, an epoxy resin, and an inorganic filler. 

(5) The plastic plate for display devices of (3) and (4) characterized by cyanate resin being 
novolak mold cyanate resin and/or its prepolymer. 

(6) The plastic plate for display devices of (1) - (5) characterized by an inorganic filler being 
spherical fused silica with a mean particle diameter of 2 micrometers or less. 

(7) The plastic plate for display devices of (1) - (6) with which the content of an inorganic filler is 
characterized by being the 10 - 400 weight section to the resinous principle 100 weight section. 

(8) The plastic plate for display devices of (1) - (7) characterized by the plastic plate for display 
devices being a substrate for active-matrix display devices. 

[Effect of the Invention] 
[0006] 

The plastic plate for display devices of this invention is excellent in thermal resistance and 
chemical resistance, and its mean coefficient of linear expansion is low, its storage modulus at 
the time of an elevated temperature is high, and since steam barrier property is still better, it is 
especially suitable for an active-matrix type display device substrate. 
[Best Mode of Carrying Out the Invention] 
[0007] 

The fiber cloth whose ratio of the area of an opening and the whole area formed of warp and the 
woof it is the fiber cloth which uses this invention for warp and the woof, weaves, and is 
obtained, and is area (mm2) <0.10 of whole area (mm2)/of an opening and by which filamentation 
processing was carried out, They are the fiber cloth / resin hardening complex which changes 
considering the resin constituent containing an inorganic filler as a main raw material. It finds out 
that the plastic plate whose thickness is 50-1000 micrometers, whose moisture vapor 
transmission is below 1 g/m2/day and whose 50-200-degree C mean coefficient of linear 
expansion is -5-30 ppm is suitable as a plastic plate for display devices, and came to complete. 
[0008] 
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It is desirable still more desirable that the ratio of the area of an opening and the whole area 
formed of warp and the woof is area (mm2) <0.10 of whole area (mm2)/of an opening, and the 
fiber cloth used by this invention is 0.05 or less. It is 0.01 or less further more preferably. If it is 
0.15 or more, when oxygen barrier property and steam barrier property will fall, it will use for the 
plastic plate for liquid crystal displays and it uses for degradation of liquid crystal and the plastic 
plate for organic electroluminescence, it may have a bad influence on degradation of an organic 
EL device. 
[0009] 

In this invention, although glass fabrics are desirable as a fiber cloth, the fiber cloths it is 
incomparable from a synthetic fiber, a metal fiber, carbon fiber, a mineral fiber, etc. can be 
mentioned. When using for glass fabrics, the E glass which E glass, C glass, A glass, S glass, D 
glass, NE glass, T glass, quartz glass, etc. are raised, and is generally used especially as a class 
of glass is desirable, moreover, the weave of a filament — limitation — there is nothing — a 
plain weave, 7s and Chu-tzu — textile, twill, etc. can be applied and a plain weave is 

desirable especially. Moreover, a special thing does not need to be used for the glass fiber yarn 
used for glass fabrics. The diameter of the filament is 3-20 micrometers, and is 5-9 micrometers 
more preferably. It is 40-150 micrometers still usually more preferably [ the thickness of glass 
fabrics / that it is 30-200 micrometers ], and more preferably. At least one glass fabrics are 
good and may use two or more sheets in piles. The fiber cloth used for this invention may be 
processed by finishing agents, such as various kinds of silane coupling agents for the purpose 
which improves wettability with a resinous principle, a borane coupling agent, a titanate system 
coupling agent, and an aluminate coupling agent, and is not limited to this. 
[0010] 

Transparency is not required when using the fiber cloth / resin hardening complex containing the 
fiber cloth used by this invention for the reflective mold liquid crystal display component 
substrate and the top emission type organic EL device substrate which do not use the 
transmitted light. 80-1000 micrometers of 100-700 micrometers of thickness of this fiber cloth / 
resin hardening complex are 120-400 micrometers still more preferably preferably. In less than 
80 micrometers, since weight will become large too much if there is a possibility that the rigidity 
of a substrate may be unmaintainable and it exceeds 1000 micrometers, there is a possibility 
that the merit of plastics-izing aiming at lightweight-izing may be lost. Moreover, the range of - 
5-30 ppm of -5-25 ppm of average heat ray expansion coefficients in 50-200 degrees C is 0-20 
ppm more preferably. Since a difference with the mean coefficient of linear expansion of the 
metal used for wiring becomes large when a mean coefficient of linear expansion exceeds less 
than -5 ppm or 30 ppm, when exposed to an elevated temperature, there is a possibility of 
producing an open circuit. Moreover, the storage modulus in 250 degrees C is 3 or more GPas, 
and is 5 or more GPas more preferably 4 or more GPas. The rigidity of a substrate is insufficient 
in the storage modulus in 250 degrees C being less than 3 GPas, and there is a possibility of 
producing deformation of curvature, bending, etc. in a manufacture process. 
[0011] 

Although the fiber cloth / resin hardening complex of this invention will not be limited especially 
if the property that a 50-200-degree C mean coefficient of linear expansion is -5-30 ppm, and 
the storage modulus in 250 degrees C is 3 or more GPas is shown, as for Tg of the resin used 
from a heat-resistant viewpoint, it is desirable that it is 250 degrees C or more. Specifically, 
cyanate resin, the polyimide resin of the heat-curing mold which contains bismaleimide as a 
constituent, a polyfunctional epoxy resin, etc. can be mentioned. Especially, especially cyanate 
resin is desirable. 
[0012] 

As cyanate resin used for this invention, - thio diphenyl cyanate, and bisphenol JISHIANETO, JI 
(4-cyanate -3, 5-dimethylphenyl) methane, 4, and 4 '2, 2'-JI (4-cyanate phenyl) 
hexafluoropropane and bisphenol E JISHIANETO, the cyanate of a phenol / dicyclopentadiene 
copolymer, phenol novolak mold cyanate resin, cresol novolak mold cyanate resin, and/or its 
prepolymer can be used. Since thermal resistance is high especially and coefficient of linear 
expansion is low, novolak mold cyanate resin and/or its prepolymer are desirable. Novolak mold 
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cyanate resin here is obtained by making the novolak resin of arbitration, and cyanate-ized 
reagents, such as halogenation cyanogen, react, and can be prepolymer-ized by heating this 
obtained resin. 
[0013] 

If the number average molecular weight of the novolak mold cyanate resin in this invention may 
have small crosslinking density in it being less than 250, it may be inferior to thermal resistance 
or coefficient of linear expansion and 900 is exceeded, since crosslinking density goes up too 
much and a reaction may be unable to be completed, it is desirable that it is 260-900, and they 
are 300-600 more preferably. Moreover, in case a prepolymer is used, it is desirable to 
prepolymer-ize the novolak mold cyanate resin of the above-mentioned number average 
molecular weight to solvents, such as a methyl ethyl ketone, dimethylformamide, and a 
cyclohexanone, and to use it for them in the meltable range. The number average molecular 
weight said by this invention is the value measured with the gel permeation chromatography of 
polystyrene conversion using HLC[ by TOSOH CORP. ]-8120GPC equipment (the column used: 
SUPER H4000, SUPER H3000, SUPER H2000x2, eluate:THF). 
[0014] 

The resin constituent of this invention may use together one or more kinds of thermoplastics, 
such as other heat-curing resin, such as an epoxy resin and phenol resin, phenoxy resin, solvent 
fusibility polyimide resin, polyphenylene oxide, and polyether sulphone, to cyanate resin. Since 
especially concomitant use of an epoxy resin can reduce water absorption, without worsening 
chemical resistance, it is desirable. As an epoxy resin used together, they are a phenol novolak 
mold epoxy resin, a cresol novolak mold epoxy resin, the bisphenol A mold epoxy resin, a 
dicyclopentadiene frame content epoxy resin, and NA. 

A FUTAREN mold epoxy resin, an aryl alkylene mold epoxy resin, etc. are mentioned, and a 
dicyclopentadiene frame epoxy resin, a naphthalene mold epoxy resin, and an aryl alkylene mold 
epoxy resin are especially desirable. The epoxy resin with which an aryl alkylene mold epoxy 
resin has one or more aryl alkylene groups in a repeat unit is said, and a xylylene mold epoxy 
resin, a biphenylene dimethyl mold epoxy resin, etc. are mentioned here. 

The amount of the epoxy resin used together has the desirable 10 - 200 weight section to the 
cyanate resin 100 weight section. If the addition effectiveness is it hard to be discovered to be 
under 10 weight sections and the 200 weight sections are exceeded, the thermal resistance of 
cyanate resin may be spoiled. 
[0015] 

As for the resin constituent of this invention, it is desirable to use an inorganic filler together 
with resinous principles, such as cyanate resin. It is blended in order to raise an elastic modulus, 
to reduce coefficient of linear expansion and to reduce absorptivity for an inorganic filler not 
only to to raise gas barrier property, but. As an inorganic filler, talc, an alumina, glass, a silica, a 
mica, etc. are mentioned, for example. It is desirable at the point that fused silica is excellent in 
low-fever expansibility also in these. It is desirable to use spherical fused silica with a mean 
particle diameter of 2 micrometers or less also in fused silica furthermore at the point which 
raises restoration nature. If mean particle diameter exceeds 2 micrometers, the phenomenon of 
the impregnating ability fall to the glass fabrics at the time of prepreg production and the 
inorganic filler in a resin constituent sedimenting happens, and it is not desirable. Moreover, 0.2 
micrometers or more of mean particle diameter are desirable in respect of viscosity control. 
Mean particle diameter is Horiba Particle-size-distribution Measuring device at this invention. It 
measured by the method of laser diffracting / being scattered about using LA920. 
As loadings of an inorganic filler, the 10 - 400 weight section is desirable to the resinous 
principle 100 weight sections, such as cyanate resin, and it is the 40 - 300 weight section more 
preferably. When there is little effectiveness of the formation of low-fever expansion by adding 
an inorganic filler if fewer than 10 weight sections and it exceeds the 400 weight sections, there 
is an inclination for the rate of the inorganic filler in a resin constituent to be too large, and for 
actuation of spreading to the glass base material of a resin varnish, sinking in to become difficult. 

[0016] 
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To the resin constituent of this invention, it is desirable to add a coupling agent. When a coupling 
agent raises the wettability of the interface of resin and an inorganic filler, resin and a filler are 
fixed to homogeneity to glass fabrics, and the effectiveness of improving thermal resistance and 
hygroscopicity is accepted. Although the anything usually used as a coupling agent can be used, 
also in these, using one or more sorts of coupling agents chosen from an epoxy silane coupling 
agent, a titanate system coupling agent, an amino silane coupling agent, and a silicone oil mold 
coupling agent has high wettability with an inorganic filler interface, and it is desirable in respect 
of heat-resistant improvement. 0.05 % of the weight or more and 3 % of the weight or less of a 
coupling agent are desirable to an inorganic filler at this invention. If [ than this ] more [ a filler 
cannot fully be covered if fewer than this, and ], in order for a mechanical characteristic etc. to 
fall, using in this range is desirable. 
[0017] 

When using cyanate resin by this invention, it is desirable to add a hardening accelerator to a 
resin constituent. A well-known thing can be used as a hardening accelerator. As an example 
Organic metal salts, such as zinc naphthenate, naphthenic-acid cobalt, octylic acid tin, and 
octylic acid cobalt, Tertiary amine, such as triethylamine, tributylamine, and a diazabicyclo [2, 2, 
2] octane 2-phenyl-4-methylimidazole, 2-ethyl-4-methylimidazole, Imidazole derivatives, such as 
2-phenyl~4, 5-dihydroxymethylimidazole and 2-phenyl-4-methyl-5-hydroxymethylimidazole, 
Such mixture, such as a phenolic compound, organic acids, etc., such as a phenol, bisphenol A, 
nonyl phenol, and phenol resin, etc. is mentioned. Phenol resin is desirable in respect of there 
being few hardenability and ionicity impurities etc. also in these. Although it is possible to change 
the loadings of a hardening accelerator suitably according to a service condition by this 
invention, in the case of an organic metal salt, it is desirable that it is [ in the case of 0.001 - 1 
weight section and imidazole derivatives ] the range of 0.5 - 50 weight section to the cyanate 
resin 100 weight section in the case of 0.05 - 10 weight section and phenol resin, the resin 
constituent by hardening being promoted too much, if [ than these range ] more [ there is an 
inclination for hardening to become slow when fewer than these range, and ] 
There is a possibility that bad influences, such as perimeter contamination by the volatile 
component which calls and originates in the fall of a prepreg life and a hardening accelerator, 
may come out. 
[0018] 

Lubricant, a heat-resistant agent, an antistatic agent, an ultraviolet ray absorbent, a pigment, 
etc. can blend components, such as light stabilizer, with the resin constituent of this invention in 
the range which does not check the effectiveness of this invention if needed. 
[0019] 

The fiber cloth / resin hardening complex of this invention can also be used as the laminate 
which consists of a metal layer and a resin layer by sinking in and drying a resin constituent at a 
fiber cloth by considering as prepreg, carrying out hot-forming hardening of one sheet of this 
prepreg, or two or more sheets, being good also as a fiber cloth and a laminate of only a resin 
layer, or carrying out hot forming with metal plates, such as copper foil. Moreover, by etching 
processing etc., it exfoliates and all the all [ some or ] may be used. 
[0020] 

The resin constituent of this invention can be used as a varnish using organic solvents, such as 
alcohols, ether, acetals, ketones, ester, alcoholic ester, ketone alcohol, ether alcohol, ketone 
ether, and ketone ester, ester ether, in order to sink into a fiber cloth, and prepreg can be 
obtained by applying and drying at glass fabrics. Moreover, prepreg can also be obtained by 
applying and drying the resin constituent of this invention with a non-solvent at a fiber cloth. 
[0021] 

As for the plastic plate for display devices of this invention, it is desirable to prepare the coat 
layer of resin in both sides of a fiber cloth / resin hardening complex in order to raise smooth 
nature. As resin which carries out a coat, the resin in which Tg was excellent above 200 degrees 
C at chemical resistance, such as cyanate resin, polyfunctional acrylic resin, an epoxy resin, and 
polyimide resin, is desirable. As thickness of the resin which carries out a coat, 0.1-100 
micrometers is desirable, 0.5-50 micrometers is more desirable, and 1-30 micrometers is the 
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most desirable. 

Moreover, as for the plastic plate for display devices of this invention, barrier processing, 

rebound ace court processing, transparent electrode processings, etc., such as moisture-proof 

and gas-proof permeability, may be performed if needed. 

[Example] 

[0022] 

Next, although an example and the example of a comparison are given and this invention is 
explained to a detail, this invention is not restricted to the following examples, unless the 
summary is exceeded. 
(Example 1) 

The novolak mold cyanate resin (PT60 made from RONZAJAPAN, Inc., number average 
molecular weight 560) 100 weight section and the phenol novolak resin (PRmade from Sumitomo 
DEYUREZU- 51714) 2 weight section were dissolved in the methyl ethyl ketone in ordinary 
temperature, the epoxy silane coupling agent (Nippon Unicar make A-187) 1 weight section and 
the spherical fused silica (SO-E2 made from ADOMA, Inc. tex mean particle diameter of 0.5 
micrometers) 150 section were added, and it stirred for 10 minutes using the high-speed 
agitator. It prepares. 

It sank into glass fabrics (42 micrometers in thickness, the Nitto Boseki make, WEA-1078 
quantity filamentation), the ** varnish was dried with the 120-degree C heating furnace for 2 
minutes, and varnish solid content (component which resin and a silica occupy in prepreg) 
obtained about 50% of prepreg. Heating pressing was performed at pressure 4MPa and the 
temperature of 220 degrees C for 1 hour, having used as the corrosion plate the stainless plate 
of a two-sheet pile and the mirror plane which carried out mold release processing for this 
prepreg, and glass fabrics / resin hardening complex was obtained by carrying out postcure with 
a 250-degree C dryer for bottom 1 hour of nitrogen-gas-atmosphere mind. 
(Example 2) 

It carried out like the example 1 except having piled up three prepregs of an example 1. 
(Example 3) 

It carried out like the example 1 using glass fabrics (173 micrometers in thickness, the product 
made from Japanese ******, WEA-7628 filamentation) except having fabricated only one 
prepreg. 
[0023] 

(Example 1 of a comparison) 

Except [ having not added spherical fused silica at the time of varnish production, but having 
carried out hot forming only of the one prepreg ], 
It carried out like the example 1. 
(Example 2 of a comparison) 

It carried out like the example 1 except having carried out hot forming only of the one prepreg. 
(Example 3 of a comparison) 

It carried out like the example 1 except having used glass fabrics (42 micrometers in thickness, 
the Nitto Boseki make, WEA-1078 non-filamentation). 
(Example 4 of a comparison) 

It carried out like the example 1 except having carried out heating pressing of the three prepregs 
using the glass fabrics (42 micrometers in thickness, the Nitto Boseki make, WEA-1078 non- 
filamentation) used in the example 3 of a comparison in piles. 
[0024] 

<The evaluation approach> 

a) Voidage of glass fabrics 

The area of the opening formed of the warp of glass yarn and the woof and the area of the whole 
including an opening were measured, and the area (mm2) of whole area (mm2)/of an opening was 
computed. 

b) Moisture vapor transmission : the infrared indicator tube carried to the sample front face of 
50cm** using Mocon PERMATRAN-W3 / 31 moisture-vapor-transmission measuring device by 
carrier dry N2 to which the flow only of the steam which penetrated the sink and the sample for 
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the steam adjusted to RH 40 degree C and 90% was carried out by 1 0sccm(s), and the water 
vapor content was measured. 

c) Mean coefficient of linear expansion : after raising temperature from a room temperature to 
(the heat deflection temperature of -20 degrees C) and holding it for 20 minutes at a rate of 5 
degrees C in the bottom of existence of nitrogen, and 1 minute using TMA/SSby SEIKO 
electronic company 120C mold thermal stress distortion-measurement equipment, temperature 
was cooled to the room temperature at a rate of 5 degrees C, and it was made to hold at a room 
temperature for 5 minutes in 1 minute. Then, again, temperature was raised at a rate of 5 
degrees C in 1 minute, and the value at the time of 50 degrees C - 200 degrees C was measured 
and calculated. (When the temperature which subtracted 20 degrees C from heat deflection 
temperature was 350 degrees C or more, it could be 350 degrees C.) 

d) Storage modulus : the 10mmx60mm test piece was started, the temperature up was carried 
out by part for 3-degree-C/using the dynamic viscoelasticity measuring device DMA 983 by TA 
instrument company, and it asked for the storage modulus in 250 degrees C. 

e) Solvent resistance : a sample is immersed in KP-201 (Tokyo adaptation make) 60-degree C 
solution, and leave it for 60 minutes. After taking out a sample, the appearance was observed 
visually. 

f) Orientation-proof agent nature: A sample is installed on a spin coater. It is CRD-8201 
(Sumitomo) to the front face. 

After the product made from a bakelite is dropped A spin coat is carried out by 2500rpm. The 
appearance was visually observed after 180-degree-C 60-minute desiccation processing. 

g) liquid crystallinity-proof: the front face of a substrate — the Merck Co. make — one drop of 
ZLI-4792 are dropped. It supplies in 80-degree C oven, and is left for 60 minutes. After taking 
out a sample, the appearance was observed visually. 

h) a tantalum is formed by the thickness of 3000A by sputtering on deformation:substrates, such 
as curvature and bending, — making — photograph RISOGURAFU — a simulation circuit pattern 
with a width of face [ of 3 micrometers ] and a die length of 30mm is made to form, sputtering of 
the 2000A of the gold was carried out to the part of 5mm of pattern both ends, and the 
electrode for resistance measurement of 5mm** was made to form by law It continued, the 
metal mask which has opening of 10mm** was arranged in the center section of the circuit 
pattern, and each class of SiN (2000A) / amorphous silicon (500A) / SiN (2000A) was made to 
form by Continuation CVD. Furthermore, after putting into 1 80-degree C oven for 1 hour and 
returning to ordinary temperature, the appearance was observed visually. 

In addition, in evaluation of solvent resistance and liquid crystallinity-proof, it is checking that 
there is no difference in an evaluation result according to some differences among temperature 
conditions. 



[0025] 



An evaluation result is shown in Table 1. 



[Table 1] 
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[0026] 

Compared with the examples 1-4 of a comparison, the steam barrier property of examples 1-3 
was also still better all, without spoiling other properties so that clearly from this result. 
Moreover, the display device substrate suitable active-matrix type was able to be obtained by 
using such glass fabrics / resin hardening complex as a configuration member. 
[Availability on industry] 
[0027] 

The plastic plate for display devices of this invention is excellent in thermal resistance and 
chemical resistance, and its mean coefficient of linear expansion is low, its storage modulus at 
the time of an elevated temperature is high, and since steam barrier property is still better, it is 
suitable as an especially suitable plastic plate for display devices for an active-matrix type 
display device substrate. 



[Translation done.] 
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